Antiarrhythmic activity of two quinidine metabolites in experimental reperfusion arrhythmia: relative potency and pharmacodynamic interaction with the parent drug.
We investigated the antiarrhythmic activity of two major metabolites of quinidine in human, 3-hydroxyquinidine and quinidine-N-oxide, alone and in combination with the parent drug in an experimental model using reperfusion arrhythmias in an isolated rat heart preparation. No definite pharmacological activity could be shown for quinidine-N-oxide up to concentrations of 16 mg/l. Quinidine and 3-hydroxyquinidine prevented ventricular fibrillation and ventricular tachycardia after coronary reperfusion in a concentration-dependent manner. The relationship between the drug concentration in the perfusate and the fractional suppression of arrhythmia could be described adequately for both compounds by the Hill equation. Whereas no difference was found for the Hill coefficient, the estimates of the concentration associated with 50% arrhythmia suppression was significantly higher for 3-hydroxyquinidine (10.7 +/- 0.3 mg/l vs. 2.2 +/- 0.25 mg/l), indicating that the relative potency of the metabolite was only about 20% compared to the parent compound. To investigate the pharmacodynamic interaction of the two compounds the concentration-response curve was determined for quinidine also in the presence of 3-hydroxyquinidine at a constant concentration of 4 mg/l. A method has been derived that allows quantitative assessment of the pharmacodynamic interaction of two compounds for which the concentration-effect relationship can be described by the Hill equation. The results indicate that the antiarrhythmic effects of 3-hydroxyquinidine and quinidine are additive.